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a b s t r a c t
A considerable amount of all trafﬁc accidents can be attributed to driving under the inﬂuence of alcohol.
In particular the group of drivers aged 18–24 years is involved in many serious trafﬁc accidents where
alcohol turns out to be a major factor. In fact this age group shows about three times as many alcohol
related trafﬁc fatalities as all other categories of roadusers. The interventionprogram“Alcohol-free on the
road” (Dutch: “Alcoholvrij op weg”) aims to enhance young people’s awareness of the effects of alcohol
by letting them personally experience the effect of alcohol on their driving abilities. To this end, young
drivers were invited to a closed circuit and allowed to drive ﬁrst sober and then intoxicated, guided and
guarded by driving instructors. Based on several other studies it was thought that a realistic experience
of the effects of alcohol on driving abilities may contribute to a better understanding of the impact of
alcohol andmay stimulate attitudes that are needed to support the conscious decision not to drive while
intoxicated.
After more than ten years of running and data collection, 1200 young drivers have participated in the
intervention program. In a quasi-experimental studywith a non-equivalent group design, the program is
evaluated in order to assess its effectiveness bothwith respect to the attitudes of the participants and the
actual relevant behaviour in the years after the alcohol experience intervention program they attended,
i.e. the incidence of actually driving under the inﬂuence of alcohol. To do this, a questionnaire was sent to
a subset (415) of the participants who have completed the program, along with a control group (450), to
compare attitudes and actual behaviour. In addition, the Public Prosecutor checked the ﬁles of those who
responded, for the occurrence of driving under the inﬂuence of alcohol. The group that participated in the
alcohol intervention program showed more awareness about the dangers of driving while intoxicated
than the control group, and this group reported improved alcohol law compliance. Furthermore, less
participants in the intervention program than in the control group were present in the Public Prosecutor
ﬁles, respectively 0.7% and 4.2%. Hence, the alcohol driving experience intervention programmight turn
out to be effective and successful in decreasing driving under the inﬂuence of alcohol. Although the
results of the present study are no more than suggestive, they may be considered a ﬁrst step towards
demonstrating the effectiveness of this type of intervention. However, the intervention is unique and
warrants a more robust evaluation. A large-sized randomized controlled trial should be conducted in the
next phase to conﬁrm theﬁndings that the intervention program is a suitable educational tool to decrease
ce ofdriving under the inﬂuen
and its potential.
. IntroductionFor quite some time now, and despite many countermeasures
imed at preventing it (Anderson and Baumberg, 2006), alcohol has
een aprevalent factor in a considerable number of trafﬁc accidents
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(Borkenstein et al., 1974). In one general alcohol prevalence project
in theNetherlands (Mathijssen andHouwing, 2005) the percentage
of drivers registered with an illegal blood alcohol concentration
(BAC) was about 2% in a random stop part of this study (which
can take place anywhere and anytime in the Netherlands), while
Open access under the Elsevier OA license. 17% of hospitalized drivers were found to be above the legal limit.
The relative risk of accident involvement while driving under the
inﬂuence of alcohol (i.e. the odds) in comparison to sober driving
ranges from about 3 times greater at 0.5–0.8‰ BAC, to more than
80 times greater at alcohol levels over 1.3‰ BAC (Mathijssen and
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ouwing, 2005). In particular the group of drivers aged 18–24 year
ld are involved in many serious trafﬁc accidents where alcohol
urned out to be amajor factor (Mura et al., 2003). This age group in
act showed about 3 times as many alcohol related trafﬁc fatalities
n the Netherlands as all other categories of road users (Mathijssen
nd Houwing, 2005).
One reason for young drivers’ over-involvement in alcohol-
elated crashes may be that their ideas about actual effects of
rink-driving are somewhat unrealistic. Young and inexperienced
rivers are known to overestimate their driving skills to a large
xtent (Gregersen and Bjurulf, 1995) and underestimate the risks
nvolved in driving (Mathews andMoran, 1986). Speciﬁcally young
ale drivers have been found to be particularly susceptible to this
nderestimation of risks (De Craen, 2010). The optimistic view of
heir own capabilities, held by 18–24 year olds is also thought to
e related to their not yet matured frontal lobe, an area of the
rain thought to be involved in executive control and risk taking
Paus et al., 1999; Sowell et al., 1999). However, young drivers’
verestimation of their driving skills may be reduced success-
ully by subjecting them to educational improvement programs
Gregersen, 1996; De Craen, 2010).
According to the Theory of Planned Behaviour (TPB), actual
ehaviour stems fromplannedbehaviour,which in turn is the result
f a person’s attitude, perceived behavioural control and norma-
ive beliefs, such as the opinions of their peers (Ajzen, 1985, 1988).
herefore, to improve the negative statistics of this vulnerable age
roupof 18–24year old, a promising approachwouldbe to improve
heir behaviour through their attitudes, norms and control beliefs.
ne viable mechanism of behaviour improvement is by means of
he set-up of an intervention program with small peer groups to
ake young drivers consciously aware of their failures and there-
ore aim to change in particular the attitude and control beliefs
elated to that behaviour accordingly (Lehman and Geller, 2008).
n this case, attitudes may be changed in peer group discussions
hereas control beliefs may be tackled by a realistic experience
f the effects of drink-driving through which they receive indi-
idual, tailored feedback to increase the persuasive power of the
ntervention (Dijkstra and Rothman, 2008).
.1. The intervention program “Alcohol-free on the road”
In 1996 the University of Groningen, the VNN (a Dutch Addic-
ion Care Centre), a local municipality (Emmen, a provincial town
n the Netherlands) and the Province of Drenthe together initiated
he intervention program “Alcohol-free on the road” (Dutch: “Alco-
olvrij opweg”). The aim of the programwas and still is to enhance
he awareness of young people about the effects of drink-driving,
.e. even relatively moderate amounts of alcohol can affect their
riving abilities. The awareness enhancement is intended to be
stablished by actually experiencing these effects (Steyvers, 1996;
inters, 2003), and through tailored feedbackwith respect to their
ndividual performance (Dijkstra and Rothman, 2008). The tailored
ndividual feedback received by participants in this program is an
mportant part of a so-called antecedent intervention with educa-
ional purposes, and has been shown to be effective in small groups
Lehman and Geller, 2008). Ultimately, this means young drivers
re shown that, contrary to their optimistic viewon vehicle control,
heir performance is readily deteriorated by alcohol.
Originally the intervention programwas a local initiative in the
ity of Emmen, and was carried out in order to test the feasibil-
ty and effectiveness of such a program on a larger scale. All young
rivers in Emmen citywere invited to participatewithin half a year
fter they had obtained their license, and upon acceptance of the
nvitation they were transported in small groups (of peers) to a
losed circuit where they were allowed to drive, ﬁrst while being
ober and then while intoxicated, guided and guarded by drivingnd Prevention 43 (2011) 906–910 907
instructors. Participants in the program are required to take part
in a group discussion during the session as well. The group discus-
sions’ effect is supposed to enhance the necessary negative attitude
towards drink-driving, which should lead to explicitly planning
not to drive while intoxicated in the future (Lehman and Geller,
2008; Brookhuis, 2002). After the group discussion and the pre-
sentation of a personal report on their individual performance, the
participants were transported back home.
The present report on the effects of the intervention program in
a quasi-experimental set-up consists of two parts. Firstly, the ini-
tial set-up of the intervention program was examined, including
a repeated measures, quasi-experimental test design, i.e. to con-
ﬁrm the within-subject effect of alcohol on driving performance.
Secondly, after more than ten years of running, the intervention
programwas evaluated to determine its effectiveness with respect
to changing the perception and attitudes of the participants, and to
the actual relevant behaviour in the years after attending the inter-
vention program (i.e. actually driving under inﬂuence on public
roads). In order to do this a control group was additionally formed
using young drivers from different cities within the same Province
of Drenthe.
2. Method
2.1. Description of the intervention program
The intervention program itself consists of a series of tests
concerning driving performance on a closed circuit with sev-
eral different test-sections. To keep the program manageable and
affordable, and attractive for the target group, the intervention ses-
sion was and still is restricted to one afternoon. The program is
largely subsidized, but the participants still have to pay a fee of D50
in order to participate. All young drivers (male and female, up to
27 years old), who pass their driving license exam in and around
the municipality of the city of Emmen are invited to participate
about half a year after having gained their license, with invitations
sent in writing through their former driving schools. The purpose
of the intervention is explicitly explained, including the procedure
of being tested on the circuit, drinking up to above the legal limit
(>BAC 0.5‰) and again being tested. Since certainly not all young
people drink alcohol, or theymay dislike the experience of drinking
anddriving, theacceptanceof the invitation isby farnot100%.How-
ever, participation was over 50% while mainly males responded,
who are the primary target group. In total, after 10 years this has
amounted to more than 1200 young drivers participating in the
program.
Upon arrival at the closed circuit where the intervention is car-
ried out, the (maximum 12) participants were ﬁrstly exposed to an
initial groupdiscussionwith respect to the effects of alcohol onper-
formance and trafﬁc, guided by a trained moderator. Subsequently
they were instructed about the whole set-up of the experience,
and their reaction-time abilities were tested, using a specially
developed simple computer test (Steyvers, 1996). This involved a
computer screen simulating a car-following task. Occasionally (on
average once per 6 s), the car in front “braked” (indicated by a short
shift fromdark red to bright red light of the back lights), or used one
of its indicators (a short shift from dark red to bright yellow light
of one of the back lights). The reaction time of the participants to
braking, in milliseconds, was then measured, i.e. the time between
the lighting of the brake signal and the button press. Additionally,
the standard deviation of the reaction times was calculated.
Next, the participant’s performance was tested individually on
the test track, in the same vehicle that was used during their pre-
license driving lessons. The driving tests consisted of several skills
tests, such as driving on narrow lanes, weaving, responding to traf-
908 K.A. Brookhuis et al. / Accident Analysis and Prevention 43 (2011) 906–910
Table 1
Average scores per condition on the performance variables of the tests.
Variable Sober condition Alcohol condition
Brake reaction time test (computer) 395 (±80)ms 427 (±102)ms*
Instructor grade general performance 6.55 4.05*
Instructor grade weaving straight road 6.30 3.72*
Number of pylons hit while parking 1.02 1.71*
Proportion of trafﬁc light ignored 0.12 0.04*
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Table 2
Opinions, self-reported behaviour and attitudes of the respondents.
Participants of alcohol
intervention group
(N=233)
Participants of
control group
(N=347)
Agree with the statement
“driving while
intoxicated is not good”
Yes: 95.8% Yes: 97.7%
Do you have friends who
occasionally drive while
intoxicated?
Yes: 58.8% Yes: 64.8%
Do you tell these friends
that they should not
drive under inﬂuence?
Yes: 88.7% (male: 83%,
female: 95%)
Yes: 72.8%* (male:
64%, female: 79%)
Do you ride in a car, driven
by somebody under
inﬂuence?
Yes: 9.5% (male: 15%,
female: 6%)
Yes: 10.1% (male:
16%, female: 6%)
*
were reported in the tables.
Table 3
Report by the Public Prosecutor of driving under the inﬂuence of alcohol.
Participants of alcohol
intervention group
(N=233)
Participants of control
group (N=347)Proportion of trafﬁc light late reaction 0.33 0.18*
* Signiﬁcant difference between sober and alcohol signiﬁcant to p<0.01, repeated
easures ANOVA, N=415.
c lights, backwards parking, skidding on a wet road, and simple
traight driving (see also Louwerens et al., 1987; Brookhuis, 2002).
he driving instructor who accompanied each of the participants
udged and rated the different driving skill tests by grading the
erformance from 1= low to 10=high, which conforms to the typ-
cal school grades in the Netherlands (see Table 1). The on-track
esting was ﬁrst carried out during the sober condition and then
epeated in the subsequent alcohol condition. During the break
etween sober and alcohol condition, subjects were given drinks,
ither orange juice with vodka or beer, depending on their prefer-
nce, in an attempt to attain a BAC of about 0.8‰, as tested with
breathalyzer. This attempt was not always successful, however,
lmost all participants did attain a BAC of between 0.5 and 0.8‰
efore beginning the alcohol section of the intervention. After both
he computerized test and the driving tests, another group discus-
ionmeetingwas held, at least an hour after the drink butwhile the
articipants were still in the process of sobering. In this last group
iscussion, the participants were confronted with their results,
hich inevitably showed deteriorations in one or more aspects
f driving performance, and in the computer reaction time test.
he ﬁnal group discussionmeetingwas explicitly intended to serve
s a consciousness-raising peer group meeting, where all partici-
ants were stimulated in the discussion by the moderator to show
wareness of the alcohol effects and admit the negative effects that
heir own alcohol consumption had had on their personal driving
kills.
.2. Evaluation of the intervention program
Within the framework of amaster thesis project an invitation to
articipate in aquestionnaire surveywas sent to all 415new license
olders that had participated in the “Alcohol-free on the road” pro-
ram from 2000 to 2004. The sample was restricted to these four
ears, in order to minimise the effects of passing time on the par-
icipants’ memory of events, while still gaining a suitable sample
ize for the examination of the program. The subsequent question-
aire contained questions regarding the opinions, attitudes and
elf-reported behaviour of the participants (see Table 2), and some
ersonal data concerning their age, gender, kilometres driven and
ar-ownership.
To enable the assessment of the effects of the intervention
rogram concerning attitudes, self-reported and actual behaviour,
nviting participation in a questionnaire survey by a control group
ccording to amatched group designwould seem recommendable.
owever, since the ﬁrst returned questionnaires were anonymous,
omplete matching was not feasible. A control group was gener-
ted after the ﬁnalization of themaster thesis project andmatched
s far as possible, i.e. matched for age and geographical living cir-
umstances, and they had to conﬁrm that they were unfamiliar
ith the program in order to be included. The control group candi-
ates consisted of young people of the same age (20–27), derived
rom the ﬁles of four municipalities lying North-West in the same
rovince (Drenthe) where the program is running (South-East), i.e.
pproximately 40–50kmaway from the intervention group. A sim-Difference between sober and alcohol signiﬁcant to p<0.05, Mann–Whitney
non-parametric, one-sided.
ilar invitation to participate in a questionnaire survey was sent to
the control group candidates by the municipalities, about a year
after the ﬁrst questionnaire was sent to the intervention group
(2005). Accepting the invitation implied consent to anonymously
use their data from subsequently returned questionnaires as part
of the study.
In addition, the local ofﬁce of the Public Prosecutor was subse-
quently asked to be involved in the evaluation study, under strict
guarantee of participants’ integrity. The ofﬁce of the prosecutor,
strictly independently, checked the ﬁles of both the control and the
intervention groups for the occurrence of alcohol related offences
in trafﬁc. After this check the prosecutor provided the bare num-
bers of registrations for those found to have BAC at or above the
legal limit in both groups (see Table 3).
The participants of the long-standing intervention program,
being volunteers by deﬁnition, did not sign any informed consent.
However, they were informed that their data were stored and used
by the programorganization tomonitor the programdevelopment.
The same applied to the participants of the control group later,with
the addition that the data of the questionnaire would be used for
evaluation purposes. Conversely, the use of the data for a broader
evaluation purpose later was not known to the intervention group.
The decision to conduct a program effectiveness evaluation was
taken later, after some ten years of running. The names and dates
of birthof all theparticipantswhoaccepted the invitationwere sent
to the ofﬁce of the Public Prosecutor by the program organization,
but theauthors (researchers)never sawany link. The studyprotocol
was approved by Ethical Committee of the Psychology Department
of the University of Groningen.
Statistical analysis of the driving test performancedatawas con-
ducted with ANOVA, whereas the ordinal questionnaire data were
analysed with the non-parametric Mann–Whitney test; all testsRegistered for driving
under the inﬂuence
(BAC>0.05)
Male: 0.7%
Female: 0.0%
Male: 4.2%*
Female: 0.0%
* Difference between sober and alcohol signiﬁcant to p<0.05, Mann–Whitney
non-parametric, one-sided.
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. Results
In total 233 (mean age 22.0 years, 144 males, 89 females) of the
ntervention program group surveyed ﬁnally returned a completed
uestionnaire, a response percentage of 56%, whereas in total 347
mean age 23.9 years, 143males, 204 females) of the control group
urvey respondents returned a completed questionnaire, resulting
na responsepercentageof 77%. Car ownershipdifferedmoderately
swell, 68.7% and 78.1% respectively,while annualmileagemedian
as 10.000km for both groups (median because of distribution and
issing data).
.1. The effects of alcohol on within-subject driving performance
The test results concerning performance on the closed circuit
or all 415 participants (that received an invitation to the survey)
re displayed in Table 1. All participants (N=415) ﬁrst performed
he tests in the sober condition, and then subsequently under the
nﬂuence of alcohol with on average about 0.7‰ BAC (i.e. between
.5 and 0.8‰).
ANOVA revealed that alcohol had a signiﬁcantly deteriorat-
ng effect on driving performance in nearly all tests. However, a
triking exception was during the trafﬁc light test, where the par-
icipants, being aware of the presence of a trafﬁc light after the
rst, sober ride, seem to have explicitly and successfully prepared
or compliance in the second, alcohol ride and therefore performed
igniﬁcantly better than they did during the sober ride.
.2. The relationship between the intervention and attitudes, self
eported behaviour and alcohol offence levels
The results of thequestionnaire, as returnedby thealcohol inter-
ention group and the control group, are displayed in Table 2.
Both groups almost unanimously agreed that driving under the
nﬂuence of too much alcohol is not good. Similarly, groups did
ot differ signiﬁcantly in having friends that drive while intoxi-
ated, and a minority admitted that they would sometimes ride
ith somebody under inﬂuence. The only signiﬁcant effect found
as that the group who had taken part in the program claimed
hat they tell their friends that they should not drive under inﬂu-
nce more often than those in the control group (Mann–Whitney
on-parametric (df 1) =4.9, p<0.05, one-sided).
In terms of answering the question about whether they had
riven under the inﬂuence of any amount of alcohol after com-
leting the intervention program, 77.7% of the intervention group
esponded “no”. In comparison, the control group responded “no”
n 73.7% of the cases to the question that asked whether they had
een drinking and driving in the last year (only). It should be noted
owever, that in the intervention group the time range covered by
he question about self-reported drink driving was about twice as
ong on average as that covered by the question asked of the control
roup, since the intervention group was spread across four years.
Finally, the results from the ofﬁce of the Public Prosecutor in
elation to the occurrence of trafﬁc offences under the inﬂuence of
oo much alcohol (i.e. >0.5‰ the legal limit in the Netherlands) for
oth groups are given in Table 3.
Clearly, females in both the intervention and control groups
iffered from males in that they were never registered as driv-
ng while intoxicated in the past (few) year(s). On the other hand,
ale participants in the interventionprogramgroupappear tohave
een registered in signiﬁcantly smaller numbers than those in the
ontrol group (Mann–Whitney non-parametric (df 1) =5.1, p<0.05,
ne-sided).nd Prevention 43 (2011) 906–910 909
4. Discussion
The “Alcohol-free on the road” intervention program uses two
mechanisms to attempt to change driver behaviour. One mecha-
nism is the use of moderated (peer) group discussions before and
after the “treatment”, about the driving experience gained during
the intervention, and about the negative effects of drink-driving
itself, i.e. impaired performance. The role of the moderator-guided
group discussion is to adapt or change drivers’ attitudes with
respect to drink-driving. The secondmechanism is the use of actual
hands-on drink driving by the participants, in order to have them
experience and hopefully understand, ﬁrst hand, the detrimental
effects of alcohol on driving performance. This negative effect on
performance, the extent of which tends to be underestimated by
young drivers, is supposed to strongly affect the illusion of control
that these drivers possess (see also Rothengatter, 2002). These two
mechanisms together constitute a suitable tailored feedback,which
in small groups may lead to a successful antecedent intervention
for educational purposes (Lehman and Geller, 2008). It should be
stressed that the role of the supervisors in the program and specif-
ically in the group discussions should not be underestimated. They
need a solid training in guiding and providing feedback to the par-
ticipants, especially since for part of the day the young drivers are
drunk to a certain extent.
When examining the results of the evaluation presented in this
paper, it should be noted that this quasi-experimental study used a
non-equivalent groupdesign. Itwas particularly difﬁcult to arrange
an appropriatelymatching control group for the participants of the
intervention program. Many potential biases are looming up, such
as selection bias, maturation and history. In that sense the control
group had to be comparable inmany respects, e.g. they had to have
a similar social status, living in the same area, being of the same
age, but they should not be aware of the intervention program. As
such, for this evaluation the control groupwas created by soliciting
young people of the same age group as those who had completed
the program,with a driving license, through the ﬁles of comparable
municipalities of the same province. However, the gender distri-
bution of the control group recruited turned out to be somewhat
different from the intervention group, andmean age aswell as per-
centage of car ownership differed slightly too. The effect of these
small differences upon the responses to the questionnaire is not
analysed further because of the possible confusing results of such a
complex analysis that might cloud a clear view on themain effects.
However, there is no reason to doubt the validity of the differences
in numbers of offences registered for driving while intoxicated.
Another problemwith the design of the current study concerns
the ﬁxed procedures of the intervention program itself. To keep
the programmanageable and effective, the participants always ﬁrst
drove in a sober condition and subsequently under the inﬂuence of
alcohol. Naturally, the driving instructors were aware of the pro-
cedure and it could have biased their ratings. They were, however,
instructed to evaluate participants as they would normally do for
each ride. One might also wonder whether the improved trafﬁc
light compliance in the alcohol condition would not strengthen
(some) participants in their idea that alcohol does not have a seri-
ous impact on their performance. However, to counter this, in the
group discussions the moderator used the example of the trafﬁc
light to emphasize the difference between the ability of drivers to
anticipate (slowing down deliberately) and the loss in capability
caused by alcohol (skill deterioration). Nevertheless, this part of
the performance test was recently removed to avoid all doubts.Not surprisingly, young males showed more hazardous
behaviour than females in general, which is conﬁrmed in the police
registration data of the control group (4.2% of the males and 0.0%
of the females with a BAC>0.5‰). The data for males in the control
group mirror the normal average data for the Province of Dren-
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he regarding drink-driving (4.3%, comparable to national data,
ee Mathijssen and Houwing, 2005), where all participants were
ecruited. The most striking effect of the intervention program
Alcohol-free on the road” was the almost complete absence of
oungmales in the data of the Public Prosecutor after they had par-
icipated in thealcohol experience interventionprogramtest on the
losed circuit. In fact only one male in the intervention group was
egistered (at exactly 0.5‰), as opposed to six males in the control
roup.
. Conclusion
The group of young drivers that participated in the alcohol
ntervention program appears to have a different attitude towards
riving under the inﬂuence of alcohol as compared to the control
roup. Furthermore, there is some evidence that the behaviour of
hose in the ﬁrst group reﬂects greater awareness of the dangers of
rink driving. In particular, the intervention program participants
ere much less prevalent in the Public Prosecutor ﬁles than the
ontrols. Although the results of this study are no more than sug-
estive, it would appear that the alcohol driving experience test
n a closed circuit may be an effective and successful intervention
rogram in reducing the amount of driving under the inﬂuence of
lcohol by this vulnerable age group. However, the intervention in
tself is unique and there is deﬁnitely a need for further studies to
onﬁrm, or negate, the effectiveness of the intervention. To conﬁrm
he positive results a (large) representative, randomized controlled
rial should be conducted.
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